We thoroughly examined a 26-year-old Japanese male who experienced perioperative ventricular tachycardia. After inhaling sevoflurane, his nasal cavity was soaked with 1:100,000 epinephrine and he was intubated through the nose. Junctional tachycardia occurred five minutes after intubation, changing to ventricular tachycardia. Six-time cardioversion was required to stop the ventricular tachycardia. Echocardiography immediately following the event showed diffuse hypokinesis, and an electrocardiogram showed an inversion of T waves in II, III, a V F and V 4-6 . Both returned to normal within a few days. Tl scintigraphy revealed a normal perfusion image. Coronary angiography showed a normal coronary, but an injection of acetylcholine induced vasospasm in the right coronary artery. Examination of left ventricular tissue yielded no specific findings. During electrophysiological tests, ventricular tachycardia could not be induced even in the presence of isoprenaline. This is a very young case to elicit vasospasm in the coronary artery with no underlying heart disease. Although the relationship between perioperative ventricular tachycardia and coronary spasm is unknown, cardiac events can occur during anesthesia in young and low-risk patients. (Jpn Heart J 2003; 44: 1021-1026 Key words: Perioperative ventricular tachycardia, Epinephrine, Spasm
using a tampon and he was intubated through the nose. The ECG monitor before an inhalation of sevoflurane is presented in Figure 1 (upper trace). Approximately 5 minutes after intubation, heart rhythm indicated junctional tachycardia with ST segment depression ( Figure 1 , middle trace), progressing to ventricular tachycardia ( Figure 1 , bottom trace). His hemodynamic state was stable during the ventricular tachycardia. Intravenous xylocaine and isosorbide dinitrate were not effective and cardioversion was applied six times to stop the ventricular tachycardia.
An electrocardiogram immediately after the event demonstrated an inversion of the T wave in II, III, a V F , and V 4 -V 6 ( Figure 2 ). Echocardiography showed diffuse hypokinesis with an ejection fraction of 33%. Left ventricular wall motion and electrocardiogram abnormalities recovered within a few days. Coronary angiography revealed a normal coronary artery. Administration of 100 µg acetylcholine into the left coronary artery induced severe narrowing in the proximal portion of the left anterior descending coronary artery ( Figure 3 ). Administration of 20 µg acetylcholine into the right coronary artery induced subtotal occlusion in a proximal portion with chest discomfort but without ischemic ECG change (Figure 4) . Left ventricular tissue taken during the catheter procedure showed no specific findings. Tl scintigraphy at rest, MIBG scintigraphy, and the plasma catecholamine level were within normal limits. Electrophysiological tests were done, however, ventricular tachycardia could not be induced even in the presence 
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of isoprenaline. A treadmill exercise test was also performed; again, ventricular tachycardia could not be induced.
DISCUSSION
We did a thorough examination to find the cause of the perioperative ventricular tachycardia, but we were unable to induce VT, only coronary artery spasm. The patient had no underlying heart disease such as sarcoidosis or amyloidosis and his family has no history of heart disease. A number of possibilities for the cause of perioperative ventricular tachycardia should be considered.
During anesthesia, infiltration with epinephrine can induce ventricular tachycardia. Volatile anesthetics are known to decrease the threshold for catecholamine-induced arrhythmia.
1) However, in this case, epinephrine was not injected, but his nasal cavity was soaked with 1:100,000 epinephrine; the serum epinephrine level should be much lower than the threshold for catecholamineinduced arrhythmia. The mechanism of catecholamine-induced arrhythmia is not clear, but beta-adrenoceptor stimulation is known to induce spontaneous Ca 2+ oscillation;
2) this may trigger ventricular tachycardia. However, the mechanism by which volatile anesthetics decrease the threshold for catecholamine-induced arrhythmia is unknown. Volatile anesthetics decrease intracellular Ca 2+ transient 3) via an inhibition of the L-type Ca 2+ current 4) which tends to decrease Ca 2+ overload. Shortening of the action potential duration by volatile anesthetics 4) one reason for the increase in catecholamine-induced arrhythmia during anesthesia. Catecholamine cardiomyopathy can be induced by various types of stress. 5) In these cases, ventricular wall motion usually shows basal hyperkineses and apical ballooning. Apical ballooning is also observed in rats experiencing emotional stress. 6) In contrast, the left ventricular wall motion in this patient showed diffuse hypokinesis. Moreover, this patient did not exhibit any abnormalities in MIBG scintigraphy or in a pathological examination of left ventricular tissue.
It appears possible that coronary artery spasm during anesthesia triggered ventricular tachycardia in this case. In the review by Koshiba and Hoka 7) of perioperative coronary spasm cases, the depth of general anesthesia is an important factor: in this case, the depth of anesthesia was adequate. While the administration of acetylcholine induced coronary artery spasm, it could not induce any arrhythmia in this case. The relationship between perioperative ventricular tachycardia and coronary artery spasm remains unclear.
Because coronary artery spasm is considered to be associated with damaged endothelial function, coronary artery spasm most commonly occurs in the elderly; 8, 9) Ogawa, et al reported the incidence of spasm increases after age 30.
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While we cannot confirm that coronary spasm is the cause of the perioperative ventricular tachycardia in this case, an acetylcholine provocation test showed coronary artery spasm, and he is a very young case with no underlying heart disease. This case suggests that ventricular tachycardia can occur even in young and lowrisk patients during anesthesia.
